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Goals

• Overview of HL7 and the Version 3 
Message Development Process

• The Role of Vocabulary in the HL7 
Reference Information Model (RIM)

• The HL7 Vocabulary Model
• Common Terminology Services



Health Level Seven

• Health Level Seven (HL7) is an American National Standards 
Institute (ANSI) Accredited Standards Developer.  

• The (current) mission of HL7 is to provide a comprehensive 
framework and related standards for the exchange, integration, 
storage, and retrieval of health information that support clinical 
practices and the management, delivery and evaluation of health 
services.



Health Level Seven

• Founded in 1987 to develop an open 
standard for vendors to use to 
interface clinical systems

• First widely implemented standard 
was Version 2.1, published in March 
1990

• Today, more than 90% of hospitals in 
the United States use one or more 
versions of the HL7 V2.x



Health Level Seven

Why Version 3?



Why Version 3?
Pluses and Minuses of V2.x

Pluses
• broad functional 

coverage
• highly adaptable

•IS environments 
differ
•system capabilities 
variations

• vocabulary 
independent

• least common 
denominator
technological base

Minuses
• broad functional 

coverage
• highly adaptable

•“Seen one? Seen 
one.”
•vendor capability 
mismatch

• vocabulary 
independent

• least common 
denominator
technological base



Why Version 3?
Evolution of the HL7 Mission

• Version 2.0
The purpose of HL7 is to develop and 

publish protocol specifications for 
application level communication among 
diverse health data acquisition, 
processing and handling systems.



Version 2.0
Individual Systems

ADT

LIS
Mercy Hospital



Why Version 3?
Evolution of the HL7 Mission

• Version 2.x (1997)
To provide standards for the exchange, 

management and integration of data that 
support clinical patient care and the 
management, delivery and evaluation of 
healthcare services. Specifically, to 
create flexible, cost effective 
approaches, standards, guidelines, 
methodologies, and related services for 
interoperability between healthcare 
information systems.



Version 2.x
Institutions

ADT

LIS

Mercy Hospital

Radiology

St Luke’s Hospital

ADT

Billing

External Lab

LIS

Consolidated Healthcare Provider 



Why Version 3?
Evolution of the HL7 Mission

• Today
To provide a comprehensive framework and 

related standards for the exchange, 
integration, sharing, and retrieval of electronic 
health information that supports clinical 
practice and the management, delivery and 
evaluation of health services. Specifically, to 
create flexible, cost effective standards, 
guidelines, and methodologies to enable 
healthcare information system interoperability 
and sharing of electronic health records.



Version 3

Nationwide Chain

Insurance CDC & Federal
Biomedical
Research

Portable Medical
Record
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Health Level Seven

Version 3 Methodology





Use Case Modeling

Interaction Modeling

Message Design

Information Modeling

RIM

Restrict

R-MIM

Serialize

HMD

Restrict

Message
Type

Example

Storyboard

Storyboard
Example

D-MIM

Derive

Application
Role

Sender Receiver

Trigger
Event

Triggers

Content

Interaction
References

Version 3 Methodology



HL7 V3 Message Design Models

RIM

Account
name : ST
balanceAmt : MO
currencyCode : CE
interestRateQuantity : RTO<MO,PQ>
allowedBalanceQuantity : IVL<MO>

DeviceTask
parameterValue : LIST<ANY>

DiagnosticImage
subjectOrientationCode : CE

Diet
energyQuantity : PQ
carbohydrateQuantity : PQ

FinancialContract
paymentTermsCode : CE

FinancialTransaction
amt : MO
creditExchangeRateQuantity : REAL
debitExchangeRateQuantity : REAL

InvoiceElement
modifierCode : SET<CE>
unitQuantity : RTO<PQ,PQ>
unitPriceAmt : RTO<MO,PQ>
netAmt : MO
factorNumber : REAL
pointsNumber : REAL

ManagedParticipation
id : SET<II>
statusCode : SET<CS>

Observation
value : ANY
interpretationCode : SET<CE>
methodCode : SET<CE>
targetSiteCode : SET<CD>

PatientEncounter
preAdmitTestInd : BL
admissionReferralSourceCode : CE
lengthOfStayQuantity : PQ
dischargeDispositionCode : CE
specialCourtesiesCode : SET<CE>
specialAccommodationCode : SET<CE>
acuityLevelCode : CE

Procedure
methodCode : SET<CE>
approachSiteCode : SET<CD>
targetSiteCode : SET<CD>

PublicHealthCase
detectionMethodCode : CE
transmissionModeCode : CE
diseaseImportedCode : CE

SubstanceAdministration
routeCode : CE
approachSiteCode : SET<CD>
doseQuantity : IVL<PQ>
rateQuantity : IVL<PQ>
doseCheckQuantity : SET<RTO>
maxDoseQuantity : SET<RTO>
substitutionCode : CE

Supply
quantity : PQ
expectedUseTime : IVL<TS>

W orkingList
ownershipLevelCode : CE

Container
capacityQuantity : PQ
heightQuantity : PQ
diameterQuantity : PQ
capTypeCode : CE
separatorTypeCode : CE
barrierDeltaQuantity : PQ
bottomDeltaQuantity : PQ

Device
manufacturerModelName : SC
softwareName : SC
localRemoteControlStateCode...
alertLevelCode : CE
lastCalibrationTime : TS

LivingSubject
administrativeGenderCode : CE
birthTime : TS
deceasedInd : BL
deceasedTime : TS
multipleBirthInd : BL
multipleBirthOrderNumber : INT
organDonorInd : BL

ManufacturedMaterial
lotNumberText : ST
expirationTime : IVL<TS>
stabilityTime : IVL<TS>

Material
formCode : CE

NonPersonLivingSubject
strainText : ED
genderStatusCode : CE

Organization
addr : BAG<AD>
standardIndustryClassCode : CE

Person
addr : BAG<AD>
maritalStatusCode : CE
educationLevelCode : CE
raceCode : SET<CE>
disabilityCode : SET<CE>

religiousAffiliationCode : CE
ethnicGroupCode : SET<CE>

Place
mobileInd : BL
addr : AD
directionsText : ED
positionText : ED
gpsText : ST

Access
approachSiteCode : CD
targetSiteCode : CD
gaugeQuantity : PQ

Employee
jobCode : CE
jobTitleName : SC
jobClassCode : CE
salaryTypeCode : CE
salaryQuantity : MO
hazardExposureText  :  ED
protectiveEquipmentText : ED

LicensedEntity
recertificationTime : TS

Patient
confidentialityCode : CE
veryImportantPersonCode : CE

ActRelationship
typeCode : CS
inversionInd : BL
contextControlCode : CS
contextConductionInd : BL
sequenceNumber : INT
priorityNumber : INT
pauseQuantity : PQ
checkpointCode : CS
splitCode : CS
joinCode : CS
negationInd : BL

localVariableName : ST
seperatableInd : BL

Act
classCode : CS
moodCode : CS
id : SET<II>

negationInd : BL
derivationExpr : ST
text : ED
statusCode : SET<CS>
effectiveTime : GTS
activityTime : GTS
availabilityTime : TS
priorityCode : SET<CE>
confidentialityCode : SET<CE>
repeatNumber : IVL<INT>
interruptibleInd : BL
levelCode : CE
independentInd : BL
uncertaintyCode : CE
reasonCode : SET<CE>
languageCode : CE

0..n

1

outboundRelationship

0..n

source1

0..n

1

inboundRelationship
0..n

target

1

LanguageCommunication
languageCode : CE
modeCode : CE
proficiencyLevelCode : CE
preferenceInd : BL

Participation
typeCode : CS
functionCode : CD
contextControlCode : CS

negationInd : BL
noteText : ED
time : IVL<TS>
modeCode : CE
awarenessCode : CE
signatureCode : CE
signatureText : ED
performInd : BL
substitutionConditionCo...

11

Entity
classCode : CS
determinerCode : CS

code : CE
quantity : SET<PQ>
name : BAG<EN>
desc : ED
statusCode : SET<CS>
existenceTime : IVL<TS>
telecom : BAG<TEL>
riskCode : CE
handlingCode : CE

1

0..n

1

0..n

RoleLink
typeCode : CS
effectiveTime : IVL<TS>

Role
classCode : CS
id : SET<II>

negationInd : BL
addr : BAG<AD>
telecom : BAG<TEL>
statusCode : SET<CS>
effectiveTime : IVL<TS>
certificateText : ED
quantity : RTO
positionNumber : LIST<INT>

0..n

1

0..n

1playedRole

player

0..n
0..1

scopedRole
0..n

scoper
0..1

0..n

1

outboundLink 0..n

source1

0..n

1
inboundLink0..n

target1

livingArrangementCode : CE conjunctionCode : CS
code : CDsequenceNumber : INT 0..n0..nid : SET<II> code : CE

0..n0..1 0..n0..1
classCode*: <= ENC

classCode*: <= ACT
moodCode*: <= EVN

0..1 pertinentInjurycode: <= ExternallyDefinedActCodes typeCode*: <= PERT typeCode*: <= PERT

D-MIM

PatientIncident

moodCode*: <= EVN
id: [1..*] (RegistNum)
code: CV CNE [0..1] <= ExternallyDefinedActCodes (PatientType)
statusCode: LIST<CS> CNE <= ActStatus (IDPHStatus)
activityTime: TS (EDDate)

Injury

activityTime: TS (InjuryDate) typeCode*: <= PERT
pertinentInformation1

TraumaRegistryExport
(IDPH_RM00001)
Data content of HL7
messages used to export
data from the IDPH Trauma
Registry.

PatientPerson
classCode*: <= PSN
determinerCode*: <= INSTANCE
name: PN [0..1] (*Name)
existenceTime: (Age)
administrativeGenderCode: CV CWE <= AdministrativeGender
 (GenderID)
birthTime: (DateOfBirth)
addr: AD [0..1] (AddressHome)
raceCode: CV CWE [0..1] <= Race (RaceID)
ethnicGroupCode: CV CWE [0..1] <= Ethnicity (EthnicID)

1..1 patientPatientPerson

1..1 providerTraumaParticipant

Patient
classCode*: <= PAT
id: II [0..1] (MedicaRecordNum)

TraumaParticipant
classCode*: <= ORG
determinerCode*: <= INSTANCE
id: [1..1] (HospitNum)
code: CV CWE [0..1] <= EntityCode
name: ON [0..1] (HospitName)
statusCode: CS CNE [0..1] <= EntityStatus (ActiveFacili)
addr: AD [0..1] (HospitCity)

1..1 patient

typeCode*: <= SBJ
subject

InjuryLocation
classCode*: <= PLC
determinerCode*: <= INSTANCE
code: CV CWE [0..1] <= EntityCode (InjuryPlaceID)
addr: AD [0..1] (AddressScene)

0..1 playingInjuryLocation

Role
classCode*: <= ROL

1..1 participant

typeCode*: <= LOC
location

InjuryRelatedObservation
classCode*: <= OBS
moodCode*: <= EVN

priorityCode: CV CWE [0..1] <= ActPriority
value: [0..1]

0..* pertinentInjuryRelatedObservation

sequenceNumber: INT [0..1] (InjurySequen)

pertinentInformation

Procedure
classCode*: <= PROC
moodCode*: <= EVN
code: CV CWE <= ActCode (ICDCodeID)
activityTime: TS (ProcedDate)

0..* pertinentProcedure
pertinentInformation7

0..1 medicalStaff

typeCode*: <= PRF
performer

MedicalStaff
classCode*: <= PROV
id: II [0..1] (MedicalStaffID)

0..1 procedureLocation

typeCode*: <= LOC
location

ProcedureLocation
classCode*: <= SDLOC
code: <= RoleCode (ProcedLocateID)

PatientIncidentRelatedObservation
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode
reasonCode: CV CWE [0..1] <= ActReason
value: ANY [0..1]

0..* pertinentPatientIncidentRelatedObservation

typeCode*: <= PERT
pertinentInformation2

PatientTransfer
classCode*: <= TRNS
moodCode*: <= EVN
activityTime: IVL<TS> (DischaDate to ArriveDate)
reasonCode: CV CWE [0..1] <= TransferActReason (REASONTRANSFID)

1..1 arrivalPatientTransfer

typeCode*: <= ARR
arrivedBy

0..* aRole

typeCode*: <= ORG
origin

0..1 playingTraumaParticipant

aRole
classCode*: <= ROL

TransferRelatedObservation
classCode*: <= OBS
moodCode*: <= EVN
code: CV CWE <= ExternallyDefinedActCodes
value: PQ [0..1]
methodCode: CV CWE [0..1] <= ObservationMethod

1..* pertinentTransferRelatedObservation
typeCode*: <= PERT
pertinentInformation

1..1 transferVehicle

typeCode*: <= VIA
via

1..1 owningVehicleProvider

TransferVehicle
classCode*: <= OWN
id: II [0..1] (VehiclNum)
code: <= RoleCode (VehiclLevelID)

VehicleProvider
classCode*: <= ORG
determinerCode*: <= INSTANCE
id: II [0..1] (VehiclProvide)
code: <= EntityCode (MaxVehiclLevelID)
name: ON [0..1] (VehiclProvidName)

HospitalVisit
classCode*: <= ENC
moodCode*: <= EVN
code: CV CWE <= ActCode (AdmitServicID)
activityTime: TS (DischaDate)
dischargeDispositionCode: CV CWE [0..1]
 <= EncounterDischargeDisposition

1..1 pertinentHospitalVisit

typeCode*: <= PERT
pertinentInformation5

HospitalVisitRelatedObservation
classCode*: <= OBS
moodCode*: <= EVN
code: CV CWE <= ExternallyDefinedActCodes
value: [0..1]

0..* pertinentHospitalVisitRelatedObservation

typeCode*: <= PERT
pertinentInformation

1..1 admittingProvider

typeCode*: <= ADM
admitter

0..1 healthCareMedicalStaffPerson

AdmittingProvider
classCode*: <= PROV
id: II [0..1] (ADMITMEDICASTAFFID)
code: CV CWE <= RoleCode (StaffTypeID)

0..* hospitalVisitPhysician

typeCode*: <= RESP
time: TS

responsibleParty

0..1 healthCareMedicalStaffPerson

HospitalVisitPhysician
classCode*: <= PROV
id: II [0..1]
code: CV CWE <= RoleCode (StaffTypeID)

MedicalStaffPerson
classCode*: <= PSN
determinerCode*: <= INSTANCE
name: PN [0..1] (MedicaStaffName)

0..1 licensedEntity

typeCode*: <= DST
destination

0..1 subjectChoice

LicensedEntity
classCode*: <= LIC
id: II [0..1]

Choice
Facility
classCode*: <= ORG
determinerCode*: <= INSTANCE
id:
code*: CS CNE <= EntityCode "FAC"
name:

Hospital
classCode*: <= ORG
determinerCode*: <= INSTANCE
id:
code*: CS CNE <= EntityCode "HOSP"
name:

EmergencyDepartmentEncounter
classCode*: <= ENC
moodCode*: <= EVN
activityTime: IVL<TS>
dischargeDispositionCode: CV CWE <= EncounterDischargeDisposition

0..1 pertinentEmergencyDepartmentEncounter

typeCode*: <= PERT
pertinentInformation3

EmergencyDepartmentRelatedObservation
classCode*: <= OBS
moodCode*: <= EVN
code: CV CWE <= ExternallyDefinedActCodes
text:
activityTime: TS
reasonCode: <= ActReason
value: [0..1]
methodCode: CV CWE [0..1] <= ObservationMethod
targetSiteCode: CV CWE [0..1] <= HumanActSite

0..* pertinentEmergencyDepartmentRelatedObservation

typeCode*: <= PERT
pertinentInformation

0..* emergencyDepartmentPhysician

typeCode*: <= PRF
performer

0..1 healthCareMedicalStaffPerson EmergencyDepartmentPhysician
classCode*: <= PROV
id: II [0..1]
code: CE CWE [0..1] <= RoleCode (StaffTypeID)

PreHospitalEncounter
classCode*: <= ENC
moodCode*: <= EVN
id: II [0..1] (crashNum)
activityTime: IVL<TS>

0..1 priorPreHospitalEncounter

typeCode*: <= PREV
predecessor

PreHosptialRelatedObservation
classCode*: <= OBS
moodCode*: <= EVN
code: <= ExternallyDefinedActCodes
value: ANY [0..1]

0..* pertinentPreHosptialRelatedObservation

typeCode*: <= PERT
pertinentInformation

1..1 preHospitalVehicle

typeCode*: <= ParticipationType
participant

1..1 owningVehicleProvider

PreHospitalVehicle
classCode*: <= OWN
id: II [0..1] (VehiclNum)
code: <= RoleCode (VehiclLevelID)

0..* emergencyDepartmentPhysicianAct
typeCode*: <= COMP
component

EmergencyDepartmentPhysicianAct
classCode*: <= ACT
moodCode*: <= EVN
code: CS CNE [0..1] <= ExternallyDefinedActCodes
activityTime*: TS [0..1]

component

0..* patientIncidentRelatedObservation

typeCode*: <= COMP

VehicleProvider

MedicalStaffPerson

TraumaParticipant

R-MIM

PatientIncident
classCode*: <= ENC
moodCode*: <= EVN
id: [1..*] (RegistNum)
code: CV CNE <= ExternallyDefinedActCodes (PatientType)
statusCode: LIST<CS> CNE <= ActStatus (IDPHStatus)
activityTime: TS (EDDate)

Injury
classCode*: <= ACT
moodCode*: <= EVN
activityTime: TS (InjuryDate)

0..1 pertinentInjury

typeCode*: <= PERT
pertinentInformation1

PatientPerson
classCode*: <= PSN
determinerCode*: <= INSTANCE
name: PN [0..1] (*Name)
existenceTime: (Age)
administrativeGenderCode: CV CWE <= AdministrativeGender
 (GenderID)
birthTime: (DateOfBirth)
addr: AD [0..1] (AddressHome)
raceCode: CV CWE [0..1] <= Race (RaceID)
ethnicGroupCode: CV CWE [0..1] <= Ethnicity (EthnicID)

1..1 patientPatientPerson

1..1 providerTraumaParticipant

Patient
classCode*: <= PAT
id: II [0..1] (MedicaRecordNum)

TraumaParticipant
classCode*: <= ORG
determinerCode*: <= INSTANCE
id: [1..1] (HospitNum)
code: CV CWE [0..1] <= EntityCode
name: ON [0..1] (HospitName)
statusCode: CS CNE [0..1] <= EntityStatus (ActiveFacili)
addr: AD [0..1] (HospitCity)

1..1 patient

typeCode*: <= SBJ
subject

InjuryLocation
classCode*: <= PLC
determinerCode*: <= INSTANCE
code: CV CWE [0..1] <= EntityCode (InjuryPlaceID)
addr: AD [0..1] (AddressScene)

0..1 playingInjuryLocation

Role
classCode*: <= ROL

1..1 participant

typeCode*: <= LOC
location

InjuryRelatedObservation
classCode*: <= OBS
moodCode*: <= EVN
code: <= ExternallyDefinedActCodes
priorityCode: CV CWE [0..1] <= ActPriority
value: [0..1]

0..* pertinentInjuryRelatedObservation

typeCode*: <= PERT
sequenceNumber: INT [0..1] (InjurySequen)

pertinentInformation

PatientIncidentRelatedObservation
classCode*: <= OBS
moodCode*: <= EVN
code: <= ActCode
reasonCode: CV CWE [0..1] <= ActReason
value: ANY [0..1]

0..* pertinentPatientIncidentRelatedObservation

typeCode*: <= PERT
pertinentInformation2

component

0..* patientIncidentRelatedObservation

typeCode*: <= COMP

HMD
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HL7 V3 Message Implementation 
Technology

HL7-Conformant
Application

Data

HL7
Message
Creation

HL7-Conformant
Application

HL7
Message
Parsing Data

Message
Instance

XML Schema
Specification

Hierarchical Message
Definition

And
CMET Specifications



Health Level Seven

The HL7 Reference 
Information Model



Reference Information Model
Version 0.86



Reference Information Model
Version 0.86



HL7 Rim V2.01



Act 
Relationship
Has Condition
Has Component
Has Outcome
Has Relevance
Has Sequel

Act 
Relationship
Has Condition
Has Component
Has Outcome
Has Relevance
Has Sequel

Entity

+ classCode : CS
+ determinerCode : CS
+ id : SET<II>
+ code : CE
+ quantity : SET<PQ>
+ name : BAG<EN>
+ desc : ED
+ statusCode : SET<CS>
+ existenceTime : IVL<TS>
+ telecom : BAG<TEL>
+ riskCode : CE
+ handlingCode : CE

(f rom En ti ties)

RoleLink

- typeCode :  CS
+ effectiveTime :  IVL<TS>

(from Roles)

Role

+ classCode : CS
+ id : SET<II>
+ code : CE
+ negat ionInd : BL
+ addr :  BAG<AD>
+ telecom : BAG<TEL>
+ statusCode : SET<CS>
+ effectiveTime : IVL<TS>
+ certi ficateText  :  ED
+ quant ity : RTO
+ positionNumber : LIST<INT>

(from Roles)

0..n0..1

playedRole

0..n

player

0..1 0..n0..1

scopedRole

0..n

scoper

0..1

0..n

1

outboundLink 0..n

source 1

0..n

1

inboundLink
0..n

target 1

Participat ion

+ typeCode : CS
+ functionCode : CD
+ contextControlCode : CS
+ sequenceNumber : INT
+ negationInd : BL
+ noteText : ED
+ time : IVL<TS>
+ modeCode : CE
+ awarenessCode : CE
+ signatureCode : CE
+ signatureText : ED
+ performInd : BL
+ substitutionConditionCode : CE

(from Acts)

0..n

1

0..n

1

ActRelationship

+ typeCode : CS
+ inversionInd : BL
+ contextControlCode :  CS
+ contextConductionInd : BL
+ sequenceNumber : INT
+ priorityNumber : INT
+ pauseQuantity : PQ
+ checkpointCode : CS
+ splitCode : CS
+ joinCode :  CS
+ negat ionInd :  BL
+ conjunct ionCode :  CS
+ localVariableName : ST
+ seperatableInd : BL

(from Acts)

Act

+ classCode : CS
+ moodCode : CS
+ id : SET<II>
+ code : CD
+ negationInd : BL
+ derivationExpr : ST
+ text : ED
+ statusCode : SET<CS>
+ effectiveTime : GTS
+ activityTime : GTS
+ availabilityTime : TS
+ priorityCode : SET<CE>
+ confidentialityCode : SET<CE>
+ repeatNumber : IVL<INT>
+ interruptibleInd : BL
+ levelCode : CE
+ independentInd : BL
+ uncertaintyCode : CE
+ reasonCode : SET<CE>
+ languageCode : CE

(f rom Acts)

0..n 10..n 1

0..n

1

outboundRelationship
0..n

source
1

0..n

1

inboundRelationship
0..n

target
1

Entity
Living Subject
Organization
Place
Material

Entity
Living Subject
Organization
Place
Material

Role
Patient
Licensed Entity
Access
Employee
. . .

Role
Patient
Licensed Entity
Access
Employee
. . .

Participation
Ancillary Participant
Direct Target
Indirect Target
Information Generator
Information Recipient
Location
Performer
Verifier
Custodian
Responsible Party

Participation
Ancillary Participant
Direct Target
Indirect Target
Information Generator
Information Recipient
Location
Performer
Verifier
Custodian
Responsible Party

Act
Observation
Procedure
Substance Administration
Patient Encounter
Account
. . .

Act
Observation
Procedure
Substance Administration
Patient Encounter
Account
. . .

Role Link
Has Authority
Has Part
Has Replacement

Role Link
Has Authority
Has Part
Has Replacement



Post 0.86 Rim
Where Did the Complexity Go?

Vocabulary+



Statements in “RIMese”

SubstanceAdministrationStep
classCode*: <= SBADM
moodCode*: <= x_ActMoodOrdPrmsEvn
id*: II [1..1]
code*: CE CWE <= SubstanceAdministrationActCode
text*:
statusCode*: CS CNE [0..1]
effectiveTime*: IVL<TS>
routeCode: <= RouteOfAdministration
doseQuantity: PQ
rateQuantity: PQ

1..1 manufacturedProduct  *

typeCode*: <= CSM
consumable

1..1 manufacturedDrug  *

0..1 manufacturerOrganization

ManufacturedProduct1
classCode*: <= MANU

Organization
classCode*: <= ORG
determinerCode*: <= INSTANCE
name*: ON [1..1]

Drug
classCode*: <= MMAT
determinerCode*: <= INSTANCE
code*: [1..1] <= DrugEntity (Drug code)
quantity:
desc:

Vocabulary



HL7 Rim V2.01



Structural Codes – The Information Model



Entity
Structural Codes – The Information Model

LivingSubject
Place Organization Material

ManufacturedMaterial

Person NonPersonLivingSubject

Container Device



Structural Codes – Vocabulary Class Codes



Structural Codes – Vocabulary Class Codes



Structural Codes – Vocabulary Code Codes



Structural Codes – Class Codes and Code Codes



HL7 RIM Core Class Attributes

Entity

+ classCode : CS
+ code : CE
+ determinerCode : CS

(from Entities)

RoleLink

+ typeCode : CS
(from Roles)

Role

+ classCode : CS
+ code : CE

(f rom Roles)

0..n0..1
playedRole

0..n

player

0..1

0..n0..1
scopedRole

0..n

scoper

0..1

0..n

1

outboundLink 0..n

source 1

0..n

1

inboundLink

0..n

target 1

Participation

+ typeCode : CS
(from Acts)

0..n

1

0..n

1

Act

+ classCode : CS
+ code : CD
+ moodCode : CS

(from Acts)

0..n 10..n 1

ActRelationship

+ typeCode : CS
(from Acts)

0..n

1

outboundRelationship
0..n

source
1target

inboundRelationship
0..n

1

0..n

1



HL7 Vocabulary

• Consists of:
• HL7 Core Attributes 

(Information Model)
• Secondary Attribute Codes

• Patient Gender
• Prescribed Drug
• Dx
• Lab test
• ...



HL7 Vocabulary
(RoseTree Demo)



HL7 Vocabulary Philosophy

• HL7 is NOT a terminology developer
• Use external terminology whenever 

possible
• Create / augment only when necessary

• Terminology not available
• Available but prohibitive cost
• Incomplete

• Small and/or Version 2 compatible 
tables
• Patient gender
• Marital Status
• ...



Health Level Seven

Vocabulary Model



Attributes, Vocabulary Domains 
and Value Sets

RIM Attribute

0..n constrained by
1

Vocabulary Domain

0..n
0..1 Context

0..n
Value Set

1..n
consists of

Coded Concept



Code Systems



Health Level Seven

Common Terminology Services



Common Terminology Services (CTS)

• Purpose is to specify a common 
Application Programming Interface 
(API) to access terminological 
content

• Client software doesn’t have to know 
about specific terminology data 
structures and/or how to access them

• Server software can plug and play 
with many clients



CTS API

CTS

HL7
Vocab

Browser

HL7 
Terminology 

Server Select * from VOC_concept_designation
WHERE text like ‘%myelitis’

Application
Find codes having “*myelitis”

Interface

Service

MS Access
TablesData



IHC

Picklist

Tool

CTS API – Different Client, Same 
Service

Application

Interface
HL7 

Terminology 
Server

Find codes having “*icillin”

Select * from VOC_concept_designation
WHERE text like ‘%icillin’

CTS

Service

MS Access
TablesData



IHC

Picklist

Tool

CTS API – Different Server, Same 
Client

Application

Interface
APELON

DTS

Find codes having “*icillin”

CTS

Select * from conc_repr
WHERE text like ‘%icillin’

AND ...

Service

SNOMED

CT
Oracle
TablesData



CTS API – Distributed Services
IHC

Picklist

Tool

<msg><soap....><filter=“*icillin”...</msg>

CTS

Application
Find codes having “*icillin”

Interface

Service

Web
Portal

Internet ServiceData



CTS API

Application

Service

Interface

Data

CTS

. . .



Common Terminology Services API

• Allows Client Software to be Developed 
Independently from Service Server 
Software

• Allows Terminology Plug-and-Play
• Allows Client Plug-and-Play
• Defines a “Functional Contract”



Common Terminology Services

Message Processing Application
Message Processing Application

VocabularyVocabularyVocabulary

Message Processing 
Application

Message API

Vocabulary API



Common Terminology Services

• Services Are Also Partitioned by Function

Vocabulary MappingMapping / 
Translation

Vocabulary BrowserVocabulary 
Runtime

Vocabulary API

Message BrowserMessage 
Runtime

Message API

BrowserRuntime



CTS Runtime Message API Examples

Translate the input 
code into a form that 
is valid in the target 
contexts.

Translated the 
supplied 
coded 
attribute

Vocabulary domain 
name
Coded attribute value
Target code system
Target context

translateCode

Determines whether 
the translation 
portion of the coded 
attribute is valid in 
this domain and 
context.

List of 
warnings and 
errors

Vocabulary domain 
name
Coded attribute value
Context

validateTranslation

Determine whether 
the supplied coded 
attribute (CD) is 
valid in this 
vocabulary domain 
and context. 

List of 
warnings and 
errors

Vocabulary domain 
name
Coded attribute value
Context

validateCode

DescriptionOutputInputsFunction



CTS Runtime Message API (continued)

Return a hierarchical 
list of selectable 
concepts for the 
vocabulary domain 
and context

Hierarchical 
expansion of value 
set

Vocabulary domain 
name
Context
language

lookupValueSetExpa
nsion

Determine whether 
attribute value 1 and 
2 are logically 
equivalent

True / FalseCoded attribute value 1
Coded attribute value 2

areEquivalent

Determine whether 
the parent attribute 
subsumes the child.

True / FalseParent attribute value
Child attribute value

subsumes

Fill in the details for 
the coded attribute, 
including all code 
system names, 
versions and display 
names.

Filled in coded 
attribute

Coded Attribute value
Language code

fillInDetails

DescriptionOutputInputsFunction



CTS Runtime Vocabulary API 

Determine whether 
the relationship 
exists between the 
source and target 
code

True / FalseCode system id
source concept 
code
target concept code
relationship code

lookupDesignation

Determine whether 
the concept code is 
valid in the code 
system.

True / FalseCode System id
Concept Code

isConceptIdValid

Return detailed 
information about 
the named code 
system

Detailed information 
about the code 
system

Code system id –or-
Cods system name

lookupCodeSystemInfo

DescriptionOutputInputsFunction



CTS Runtime Message API (continued)

Return a hierarchical list 
of selectable concepts 
for the vocabulary 
domain and context

Hierarchical expansion 
of value set

Vocabulary domain name
Context
language

lookupValueSetExpansi
on

Determine whether 
attribute value 1 and 2 
are logically equivalent

True / FalseCoded attribute value 1
Coded attribute value 2

areEquivalent

Determine whether the 
parent attribute 
subsumes the child.

True / FalseParent attribute value
Child attribute value

subsumes

Fill in the details for the 
coded attribute, 
including all code 
system names, versions 
and display names.

Filled in coded attributeCoded Attribute value
Language code

fillInDetails

DescriptionOutputInputsFunction



Additional CTS API’s

• CTS Message Browsing API
• Used by HL7 Modelers

• CTS Vocabulary Browsing API
• Used by HL7 Terminology Authors and Value Set 

Building

• CTS Mapping API
• Used to translate concept codes from one system to 

another

Details can be found on HL7 Ballot spec



Common Terminology Systems

• Interface specification
• Different message processing applications, 

same functions
• Different terminology structures, philosophy –

same behavior
• Language Bindings

• (Currently) specified in OMG IDL
• Java interface binding
• Java bean binding
• WSDL/SOAP binding

• Specification is still under development…



Links

http://www.hl7.org/
http://informatics.mayo.edu/

Standards / CTS
Implementation / CTS

http://www.hl7.org/
http://www.hl7.org/
http://informatics.mayo.edu/
http://informatics.mayo.edu/
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